(12) if 1^ * ^fe I c * -rS L N T iit ifl $ fc Bl ^ bb Si 



(19)1ft#*Pfl*JFJT^fll«ia 



(43) SI^^MH 
2005 ^7 28 H (28.07.2005) 





PCX 



(10) BIS<a-P?BS^ 

wo 2005/069386 Al 



(51) ms^^Ef^^m'i 

(21) spgauiBis-^: 

(22) Sl^tiilgiH: 



(25) mmamomt^^ 



(26) lieg^gS(7)Wg5: 



HOIL 31/0336 

PCT/JP2005/000247 
2005 ^1 ^ 12 B (12.01.2005) 



HP 



Bp 



(30) m^^^—^i 

*$M2004-005768 2004 ^1 ^ 13 B (13.01.2004) JP 

(71) ihmx(^m^m<±x(Din^mizr:>i^x)i vatm 

(MATSUSHITA ELECTRIC INDUS- 
TRIAL CO., LTD.) [JP/JP]; =f5718501 ^BKJ&P^Klfi^ 
^P^K 1 O O 6 S*fe Osaka (JP). 

(72) ^0^#; fcj^t/ 

(75) fgB^#/ai)MAf*llfCOlNTCD^): jS^f^C (TAKA- 
HASHI, Yasuhito). /J^Sf J^fi (ONO, Yukiyoshi). 

(74) {tsA: m^mmmxmp^ ■ ftur > k/^- h^- 

X (IKEUCHI SATO & PARTNER PATENT ATTOR- 
NEYS); T5306026 ^B5JS^IEm*E^«S 1 TB 
8S3 0-^OAP$tr7— 2 6 Pg Osaka (JP). 



(81) s^si(a^a)?st^Ey . ±x(Dmm(Dm[f^^mi3< 

pTtl): AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 

BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 

ID, IE, IN, IS, JP, KE, KG, KP, KR, KZ, EC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, 
NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, 
SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) tisiif«^(7)?SLNiJsy. ±x(Dmm(DjummM 

jb^'pTtt): ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, 
SD, SL, SZ, TZ, UG, ZM, ZW), J. — ^ T (AM, AZ, 
BY, KG, KZ, MD, RU, TJ, TM), B — Uy/i (AT, BE, 
BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, 

IE, IS, IT, LT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), 
OAPI (BE, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, 
MR, NE, SN, TD, TG). 



[=1 ' 



^pcTanv h(Dmmizmm^tixi^^ rzi 



KirfflSSS 



m o 



(54) TiUe: FUEL CELL AND METHOD FOR PRODUCING SAME 



(54) xmmmt't(Dm^y5)i 
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(57) Abstract: Disclosed is a fuel cell comprising a substrate (21), a 
conductive film (22) formed on the substrate (21), a compound semicon- 
ductor layer (23) formed on the conductive layer (22) and including a 

p-type semiconductor crystal containing a group lb element, a group Illb 
element and a group VIb element, an n-type windowed layer (24) formed 
on the compound semiconductor layer (23) and having an opening (29), 
and an n-type transparent conductive layer formed on the n-type win- 
dowed layer (24) and a part of the compound semiconductor layer (23) 
under the opening of the n-type windowed layer (24). The compound 
semiconductor layer (23) has a high resistance portion (23B) containing 
an n-type impurity which is doped into the p-type semiconductor crystal, 
and the high resistance portion (23B) is partially formed near a surface of 
the compound semiconductor layer (23) on the far side from the conduc- 
tive film (22) in a position under the opening (29) of the n-type windowed 
layer (24). 
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2 

'^^^m^M^l.X. ^m.m.mtfi:^pn^Cxi{ln, Ga)Se JB^?f^^L-CV>fCo t^o<«9 
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^thX\^^mK.i-£^ #5i¥lO-135498:^^|g#M)o ^^y^^itm-Cl-i^ CuGa/l 
n/Se^y;^7-1^ iCuGa^tInmtSemt7b^hfi:^mmm) ^1^m^fz.m^. CuGa 
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Tokio Nakada et al. Thin Solid Film 431-432(2003) 242-248#M)o 
[0006] #5n^^&«.^L-Cp?f^Cu(ln, Ga)Se M^J^i^l^^^m^ . =e^jfe(Dj;5t-fr^o< 
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«9^^;S:$ii:tb(i\ j?:$;6S2/i m(Dp?f^Cu(In, Ga)Se JB^ff^^i-^fcit-e^jlNpr^ 
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[0025] ^«j|^^bT«. Mo (^y 7^7^V) Jj^. Cr (^n^) jj^, Au (^) jj^. Pt ( S^) %<^^ 
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m^m^^^mumi^nmir^^tT^^x^^o ^^^b\ pM'^mw-'^^Biz.m^xnjB^m 

[0027] pB^##:|^^BO^;ft^-*3V^-C^*. pB^^#:*^^B;0S;^;/v=3yN^9^hM«^(DC 
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m22±iznm^^tiit^m'^mi^m23t^ ^h^m'^mi^m23±izM}^^nti. t° 

^jJn— ma) ^^^^rim^^^(Dn^m.m2At^ nmmm24±SLXfn^9^. 

m25t^mx.x\^^o ^b^i^^#fr®23(*. mmm22±im^^titip^mmi^ 

<DiS.m.^U23At. iSiS^f|523A_h-efeS9. ;^)^onff^^^JB24(DfcV4^— /^29Tt- 
Mm^th^ n?l^^j^^^(OK-:/$:^^/ci^®^Sl523Bi:^^bTV^§o n?i0JgPJ^«j^ 
25(*. tSiS^f |523BX{*n?l^^jg24^irrbT(D^'(£ig;^§|S23At^g^$tL'CV 
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^33<DlM]tflj^fi-h(^n?l^^jB24^?f^^i-^„ mK.it. n^mm24tVX. ZnORXl 
MgO^i^--^^-yhtir^:^y-<-yi^m^m\^X.!^m^l00rmi<DZnMgO^j^^ir:5 

o pn^^m^w^^^^a33(D±M^m\^mmx^^fcmc. n?l^^jg24^^^itv4^— /v2 
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[0043] ^idii3 (B) tc^$tL/cj;5 1-. M^mm^Mxi^cvDm (ih^mMmmmm ^ 



36 ^LT. ^m20nmm&(DZn^^j^^ir^o 



;36;5^^) 



-r^t|55^(^^|iSi^^36 ( 
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mir^ih^^^^mi^m23t^nM^m24tf}^hfJ:^mmi^^myKm<Dm^mx^ 

[0046] m2K^:^tlfcX^K. :^^<y^W:^M^\^X . nM?^M24(D\i°>:^—/V29K 

xmiiii^x\^^^i[:^m'^mi^m23(Dmm±Rxj^nj^mm24±iznwmmmmm 
25^M^ir^o !^±<Dj:u^mx^ m2iz.^:^tifdm^^^ir^^mM(Dj^mi<D 
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Xi^. 03 (B)— 1113(D) iC^^tifcJM^m-fit^M^^tl. Si£^$lS23BtCn?f^^ 

mo^^^~^ts:\^^itmm(DxmMm^it^x. miM^^i^^n^-y^^hw^i (mi 
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[0049] (MM<DMM2) 

A)-iEi4(D) it. ^mm<Dj^m2<D±m'mm^m:^^^m2(Dmm:^mi^nmi-^ 
4 (c) Ti^nj^^^mi^^mm^'^^iiu^mu m4 (d) T^^^mns^m^m^ir^iin^ 

-To 



[0050] :^mM<Dnm2(D^mnmi'i. mm.^^^nmir^:tjm}^^it±m<^mM<Dn 



2(DXMMM(DmMn. m2K^:^tifc±m(DmM(Dj^Mi(D±mM^tvi^m—x 



SlirN— <^^&t-J;«9. 1114(A) K^^^tlfcX^i^. mm21±K. ^mi^22, p?i^^ 



[0052] 04 (A) fc^$tLfcJ;5t-. i^mWl^^r^^tifc'mM^y^m42^i' 



^^-^mmi^<D^^'mm22^mut\.xmf±^m\iir^o m.)^(DmQi^^'ox. -r:^^/ 
itx^tirvm^pm {nj^^mm-^^tiy) t)^nM4it^hnM.?^y^m42^\zM\^\^. m 
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(Dm^=k^vxi^mM^^Ufh^fcmc^ ^(Dmm±xi^nM^mm^:ti^^mmc 

Wmi-§o Lfc^So-C. njB^m.^4:tl^^nMMm24(D}i°lyyi^—/V29KX^mUil. 

tipi^'4^mi^'^^33(Dmmxm^mi^^m^^^^t7b^x^^o ^thizxio^ 1214(B) 
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'a-i^^##:Jg23_hlca#b-CV ^'5^J^i^J|^46^|^^U ^|fei^il^46 (E|4 (C) # 

^;K21^. ^mj|^22^. i£®^§|523A&U^^rft®^§|523B^#-r§ 

^b^i^^^#:JB23^. ^jg24i:;^l^fe/c^5^JB#:^gfe^#^«^^;0W*UV\ 

[0056] m2K7^^ntcX^K. ;^^^5/^&X(*CVD&^Mb-C. n?F^^Ji24(DtV 



[0057] E14 (A) - 1114 (D) K7jk^tlfcJm^mxm:^^t\^tc:^Mm(Dj^m2(D±mmi 
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-e{*. 04 (B)— 1114(D) t^^$tLfcX@^S-f iC^a^^tV. mWm.^23BiZ.nm^ 
[0058] (^Jfe(D?f^S3) 

mtcD—MWi^^^^x^ m^{A)-{c)^0mi^fi^)^hmm^^o ei5(a)-(c) \^ 



m(D^mim:^±M(Dmm(Dj^m2\z.^},i^^x\^mmtm—<Dm^:^mx: 



[0060] ^mMm^M3(Djl^mMmii. ^T(DX^iZ.\^Xm^ir^o XtB(D: 



(Dm 



ltm-(D:)ymKX<0. 1115(A) (C^$tl.^cj;5t-^ »^2lX(;i. ^mil^22. pj^^ 
##:|^ ^ 33S.^J^tV4^-/^29^Wi-'5nM^JB 24^^ (DjlKi^ bT^JB 

[0061] ^tc. Els (B) 1-. p?f^^^^*^^B33dS^^^$ti.fd|i|;5^fe. «JB#:(D 

^tbt-J;«9. n?f^^Ja24(DtV^— /V29^MbTp?F^4^^#:*^Jl33(Cn?f^^|ie 
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[0062] 7jki^. ^:t>i[^A^^56B^n^)^l.fcm^. S«21^. ^m]3^22^. #-r;^-^iiAf|5 

56AtcjAt5:$-it§o 1115(c) tc^$ti/^cJ;5ti::. n^^imn^-^^'t^m 

®^f|523Bi:-r:^^?iA§|556B;6^^>i£i5ci-§n?F^^Mi^^'^*L/ceV^ige^f|523A 
i:^^i-'5>fb'a'^¥^#:«23;0Sjj^^^ti.§„ ^fc. i(DT:=^— ^b-^i^^^ 

^JB23 (pB¥^^ft:|SfB33) ;5S-r:^^?^ A(^^t-Sitfc^V-v?^lHim$-1i:S^^^^ 
[0063] ^ti, ll|2ii^$^^/cJ;5^-^ ;^^-^5/^&^Mb-C. n?F^^^ja24cot:V/i^— /V29ic: 

[0064] 1115 (A) -1115 (C) (D:L'm:UXUm.^tlfz.i^%mm^M3<DXmnMr^'\i. 1115 



i^^^§|523B(^n?l^^|iBi^^*/^V^itt5e^[I 
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[0066] m6\C^:^fvfc±mMm^. ^^21^, ^mj^22^, i\::^m^mi^m23t. 

\i°>-^—;V39^^^^n^^<-y'7r—M2Q^mx.X\ riMm.M24i)^ZxiO^X^ 
«9. n?F^/^5^^T— ig26^Szn(0, OH)|^X{*Zn(0, S, OH)j|^'efc^^i^W^b 

m2itmmm22tpm'4'mi^'^^t^^ir^mmi$^^.pii7-i2nmm^ 



KXoX. Zn(0, OH.)m^^0.X^^o ^fc. n?|^^^5/7T— Ji26;0Szn(O, S, OH 



;«21^#mj|^22^p?F^4^##:|^J|^^*i-^ajB#:^. PH7-1 



±T>^^Tm^mm^-^^^t{Z.X-DX. Zn(0, S, OH) jj^^M^-Ct^o P?F^^# 

p ) mm^ri^o 

r—m26(Dm\^mm±K. n^m.m24t\^xznom^^^j^ir^o m^\t^ zno^^ 
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[0070] :^mMMU^^\^Xi-i. ±mcomM(Djf^MU^^^^X^MM<D—M\^-^^^XMm 

ir^o ^cC*5, m2Rum3iA)—iD)^mmir^^ttir^o m2iz^:^tifc^mMm 
i(DXW}M.mi^. mu2i^^y—i^y4J>>:^^9:^muxh'o. m'mm22^^Momxh'o 
. it^m'4^mi^m23<Dpj^'^mw-^^m^:ti/^=^-^<494hmm^<Dpj^cu(Ga, in) 

2 

nnunMsomxh^. nj^mmmmm25mTomxh^m^ti.tio mm.^^23B 

[0071] ;^l^ig#!ji(D;fc^mm(*ii>lT<^J;5 t-bTMit^tb/Co ^ 03 (a) tc^^tt^cJ; 

2*m^22i:L-C. :^y<y^mm^Mmi.X . mm2lti.X(Dy—y9^J^:ff9:^ 

□-efcofco ^i^:. 03(A) t^^$tLfcJ:5t-. P?1^^^^^^h33^LT. KS^*?* 

2 

m/5>(DMj^3Sit'C\ mm<D^i^^^M)2 mtt^^^X)^M^^f^o pMCu(Ga, In 

)Se *^^o^Bf*iatiljffii:^<eo^Co mc. 03 (A) (C^$;h/fcJ;5 1-. n?l^^Jg24i:b 
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ZnORX^M&0^^—^^yhtir^:^^<iy^m^Mm\^X^ p?f^Cu(Ga, In)Se M 

2 

^_hti. n?f^ZnMgOja^^^l00nm(Dj|^Jf:-e?f^j^bfCo p?F^Cu(Ga, In)Se I^^CD 

2 

2 

[0072] 7jki^, 03 (B) {C^$tl';^cJ;5 M^MM^^^M^l^X . nn^ZnMgOm±RXfn 
?l^ZnMgOJ^<DtVJiJ^— /^29i;lJ;«9St±^b"CV^^f|5^(Dp?l^Cu(Ga, In)Se |§^_h 

2 

{^Zn^±i^$-fr-C. ^Mi^ill36^L-CJ3^;¥;J)S^20nmcDZnJ^^?f^J?^L/Co El 
3(C) K^:^thtcX^K. y—^=7^J>^:^=7:^^U. Moj^, pff^CuCGa, In)Se 

2 

t;^^ZnJ|^;0^^)/ce5^ji#:^17OK-e2O5>r^T:=^— /Vb/Co rtl'i^J;'?^ pMCu(Ga, In 
)Se *^^i:iiLSSMbTV^§t|5^(DZnJ^(tV4^— /V29(Drt$B(7)Zn]B^);0^bZn;65p 

2 

?f^Cu(Ga. In)Se |^^H(Ortf|5iCj£t5:L-C. Zn^-a-^i-^rSi£^f|523BiZnj^;5^^> 

2 

#:^35^r^?tl»b-C. p?l^Cu(Ga, In)Se *^^_hS.TJ«n?l^ZnMgOjB^±t^:a#i-'5Z 

2 

[0073] ^ti, |l|2ii^$^^/cJ;5^-^ ;^^^5/^&^Mb-C. n?F^ZnMgOM_h^tJ^^,^®^ 



[0074] ;^|life^!)l(D;tc|^fl;?fe(^)->-V'^h®^f*. ^3kQ •cm'-efc«9^ iSi£^f|523B^?B 



Mat^fe-e^at^tt. i^i£^§|523Bi^Znd5-^mTV ^J'^V ^Jt^^JlOQ;*C^«?tet;i 
7. *fc.;^||Jfe^!|l(D^^m?fe(^n|ii:(^V:^— Kit^)(*. 1. 47-e 



2 




■J 2 
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[0075] ^mMm2iz^\^^xi-i. ±m<DMM(Dn^m2Km^x^Mm(D—mi^^^^x. m 

mW-m23(Dv>^r^mW-'^^ut)^tl/V=i^<^9^VmM^(Dpj{^CM{Ga, In)Se ^H^H-i:? 

2 

0|^-efc«9. n?F^M0j2g«J|^25;^5iTO|l-efeS«^i:L/Co i«e^§|523B(De^(i, 
U^^rSe^§|523B<Z)^i/V^<it)— ;^^ifhL-C(0^1£ig^fP23A^^^i-§J;5(-?f^;?fe 

[0076] i^'mmm2(DX^nMmxr(Dx.b tcbrMit^nfco . 04 (a) \z.7f^-^fifc^ 

9^1>M«J^(Dp?f^Cu (Ga, In) Se #^^h^1 m/^(7)igj^5gig-e^2 ^ nKDl^i? 

2 

*-e^;S:$-1^/c:o p?f^Cu(Ga, In)Se *§^(D^B(*IM](fljB^/^ofCo ^i-. 1114(A) 

2 

#:)^^33_htC, n?l^^Jg24^bTn?l^ZnMgOj|^^)^100nm<Z)j^ii:-e?f^^bfCo p 
?f^Cu(Ga, In)Se ^^H^O^B^^^M^li^ffi-efc^/cJ^ti. nff^ZnMgOJI^i^fitV^N 

2 

— /V29(^P);05?1^^$tvfCo t:°^4^— /k29f*. tCp?l^Cu (Ga, In)Se 

2 

[0077] ^{C. MA (A) tC^$tl./cJ;5 ^ISW(C|tS§tl./c«^M^^^-^W-r'5m^^5/ 
=¥1^42 cf^i^, y—y'7-(J^^^'7:^mWi. Mojj^, p?f^Cu(Ga, In)Se ^^H^tJ^nMZn 

2 

^if^^bTO. 5—0. 6V(Df5|S(D^ii^35>r^N];!)PbfCo 'a;ffiC)^;!jptcj;o-C. Zn 
m^M41;5^e>ZnV:^^ injB^mm-(:t» ^mn.P^y^m42^ {cmHiU mHil^fcZ 
nV:^^>6%?l^ZnMgOJB^(Dt°>^^— /V29tCj;«9»t±ibfcp?1^Cu(Ga, In)Se J^^O 

2 

^B-eilJR6^{iWmb^Co rti.t-J;«9. IEI4(B) ti^^tLfc J;5 ^m^m46tl^x 
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o 



[0078] Znm^m)3^^tltcmmi^^MUU&170°C-C20^mT^—/WfCo ^tlh 

X'O. m4:(C) K^:^tlfcX^K. ZnJ^<DZn;6Sp?i^Cu (Ga, In)Se *§^H<^rtS|5tCj£ 

2 

mmmi^mmL^x. nj^znMsom±&xfmm.^^23B±Km^'r^znm^^^ 

[0079] m2iC^^titcX^K^ :^^<-yi^m^m\^X. m^in.^23BRXfn^ZnMs 



o 



[0080] :^mMm2(DxmMmcMir^m^\n\^(D^y^i^hWffii (mi0m) i^2kQ • 

cm'-efe«9. mWaC^23B^n^)j^ir^fc}^(DJM^ni^f£^ ^^t}^m^^mMm2(D 

i^m'mmtm-(DmM:fjm:xm^^f^. mwm:^23Bizzn^^^^^rix\ ^/^v ^i:b^ 

2 

!I3 



m 

3(^;fc^m?te(*^ mu2i7!)^y—y'74M>^^9:^muxh^. mMm22^^Momxh^ 

. {b^#)¥^#:JS23(Dp?f^^^#:|^fH^S;&/^3/^^^^hM«itc^P?l^Cu(Ga, In) 
Se '^^Xh'O. mWi7i^23BK}'^—y'^n^nM^mWZnXh'0. nj^mm247b^ 

2 

n?F^ZnMgOj^-efc«9. nff^MM^mJ^25;5SlTO|^-efc^«j?fe^b/Co r^®^f|523B 
cOiS^f*, n?l^ZnMgOil^cDi£^j;«9;'C^<bfCo *fc. ITOjj^ti, nff^Zn 
MgOj|^^t>^S®Ja:§|S23B(D/J/-/ce<^^>— ;^^^^^b-C(D^®®^g|S23A^^^i-^ 



wo 2005/069386 



23 



PCT/JP2005/000247 



[0082] ^mmm3<DxmMmi^!^r<Dx^ i^x^xm^^ntio ^-r. (a) K^^^titix 

xhotio m^. 1215(A) (^^$;rbfcJ;5t-. M^MM'i^^Mmi^x . Moj^_hi^, 

i^mi¥W^33tL-X:fy/}^=^^<494hmm^<DpMCu(Ga, In)Se ^^^l^mXl^ 

2 

<DM^M&X\ j^Jf:(D5pj^^S^2/zmi:/^5^-e^;ft$-fr/Co pMCu(Ga, In)Se |^ 

2 

, pff^Cu(Ga, In)Se ^^_h(C, nff^^^jg24iL-Cn?F^ZnMgOJ3^^^100nm(Oj^ 

2 

mx^^^VtCo p?l^Cu(Ga, In)Se |§^0^®;5S[U]ai^B-efe§fca6tC. n^ZnM 

2 

Ga, In)Se #g^(DlM]tflj^®}^4ott§IM]ffi(Dj£{^t^?l^^$tl.fCo 

2 

[0083] HIS (B) (C^^tLfc j;5 n?f^ZnMgOj|^^Sjf^j^$tl./dIiJ;0^^>. nff^ZnMgO 

J^(Dt°:/7}N— /V29^ilb-Cp?l^Cu(Ga, In)Se ^mzZn4:t^^(nj^yf^m!^4:tl^ 

2 

) ^K— Xi;5S5 X lO''— 5 X 10 Vcm'^/.e5^-e-r:^^iiAb/Co ^tl't-J;«9. pff^C 
u(Ga, In)Se '^^(DfHm^Zn^^mir^4:t:^ll^A^56B7!)m^^nfCo 

2 

[0084] ^iC. 05 (C) K7jk:^tifcX^ 4:t>ll^AU56BRXf^m.^^:tXDmA^tl 
jfe;5^ofc#-r:^^^iAtl356A^#i-5p?j^Cu(Ga, In)Se *^^^#x./c^JB#:^* 

2 

^?aSl70°C-e20^r^T^— /V(;f)PB^a)b-C. iiA$tl./cZn^pff^Cu(Ga, In) 

2 

i5:-rSZn^^*/^V ^^£lS^g|323A^^Wi-§{t:^^^^^^JS23^SJf^^$tLfCo i 
(DT^— p?l^Cu(Ga, In)Se |g^;6M:^^iiA(D|^t-§:itfcir^— v^^IH 

2 

[0085] m2K^^thf:iX^ y^y^^^m^mi^X, nn^ZnMgOm±RXJ^mt^^ 

^23B(Dmm±i^nnmmmmm25^n^)^i.fz.o ^m^xv. :^mmm3(D^mn 
[0086] ^mMm3(DAmMm^Mir^^ii&m^(D^y^^^hm7ii imi^m) f*. i^2kQ • 

cm'-efei9. Zn^-i':^^aAi-'5X@. T:=^— /Vi-§X5^?r^f ;b?'^V^^i!J^^51^^i;^:|^ 
M^!j3(DiC^mm^l^— (^Mig^^^-e^^^^tL^ mWai^^23BiZ.Zn^^^-kihX\ ^ 
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-kfc. :^mMm3(DXW}M,m(DnU(^4:t 

2 
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[1] 
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[3] 



[4] 



[5] 



[6] 



[7] 



[8] 
[9] 



CuIn(S, Se) '^^Xh^mM^li^W.M.<D:XmM^ 
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[10] mmni^y<iy^r—M^^. Zn(0. OH)mXit.Zn(0, S, OH) j^-Cfe^ff ^^9t;i 
[11] tijfBn?F^^K^mj^;6S, ITOj^, SnO j^. In O J^, ZnO:Ali|^X{*ZnO:Bj^-e 

2 2 3 

mmm^(Dmmmmmtmmp^^mw-'^^(Dmmmmmt(Dm^K i x lov 

[13] ^_h(^^mj|^^?f^^«X@^. 
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